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mm^] mmm 

* -r -5 jK U ^ F =3 - F -5 a-B^^c 
^DNAo 



[fi^^ 1 0] if 1-5 v^i-•4^7&^ i ^{CiB«®a^^{c<fc tj 3- F$ 



2000-3030331 



11—08474 

*Bffl61>^ T >^ -fe > ^ R N A „ 

[0 0 0 1] 
[0 0 0 2] 

-i:-v^-e)-ms^^e#J-5:^-e)-^^-ea^^-;^ 

[0 0 0 3] 

It. ^^yhm LA^yir^^::^hV- (Biochemistry) , ^8^. ^1692—1698^ 



mfl# 2000-3030331 




11—084743 



(1969) ] , >y h_h^MI§ LV^-i-JV - ' A4 7tUi/:^)V • 

hV- (J. Biol. Chem.) . :||270#, ||12677~12684K (1995) ] , t: h WBl 
iJi^ • :r. ' A^:ty -( ViJ • 7 ^ ^ (Biochim. Biophys. Acta) , H 

398^, ||125~131H (1975) ] , mB l^^^^t^S^iJ ■ m • A^^y^ Vi^ ' 
7^^. 111004^, ||245~251H (1989) ] . mm^mm • V 

(Biochem. J. ) . ^205#, ^419~425M (1982) ] . Jt^ [>'aiy 
' ly^-X (FEES Lett.) , ||268^, ||110~112H (1990) ] ^(DVM^M^ 

Bll096~iiiG2-M (1-995) ] #(Ci3t^T#,^^ tlT V^-g>„ 

ytZ^ • A4yirUt/^;i ' ■^^T.hV-. ||273#, :^14368~14373K (1998) ] 
[0 0 0 4] 

' yi-y" ' A^yi-Uiyij)V ' ^^:7.hV-. mzim. ||33110~33115H (199 
A^#e>tlTV^^ IVaL^^y^:^. (Genomics) , m^om. ||267~274M (1998) 

] o 

[0 0 0 5] 
[0 0 0 6] 
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[0 0 0 7] 
[0 0 0 8] 

#: X li ^ © ^t/i ^ -6 3 S „ 

[0 0 0 9] 
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^^^miz ^i)mmm^^^^ • rjiijv^'^'^s.ic-^:^mmizmm-t^z.tiz 
^^:^L. ^nm^^^-t^izm-ot:^. 

[0 0 10] 

(I) @B3?a^<D@B^lI#-^ 1 4 {CfB«©r^ y^SH^'J. t;b<li^®-gPT'^oT 
( 2 ) mn^<om9u^-^ l 5 JCt gm^D.:^*ag.^r.L %L<li-?-(Z)-'g|5T-feoT. -fe 

(3) mmma>m^m^i 4izmm(or^ jmmmziB^^x. im&.±<Dr^j 

(4 ) m^mcommm^ 1 5 ^ciB«<D^^s@H^a^cfev^T. 1 m&.±(D^m(D^^ 

(5) tffiH (2) ~ (4) \,^-tMHzmmcom^^t:^hvy^:^:iLy hf^^i^r 

(6) ifffa (1) ~ (5) VA-rtl*^lC|B«®it^d^$:-g-A.TJ&^^fl^;lDNA. 

(7) mm (6) icfB«(Z)ifflm;iDNA$:#A$tLT;&s. w^m. mmmmx 

(9) MSB (8) umoi^m.^^a^^mmv. m^mm^^}-i2.=y^^—^^^^ 

(10) fffSB (1) ~ (5) v>-rti*^lcga^©it^-7-lc<i; K^ti-S, -fe^ 
^ ^* - ^ -5 3K U F> 

(II) ttfSa (1) ~ (5) VATti^^lcfB^cDit^-T-i fcli-?-®-SPlc*@M6^=^ 
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T>^-fe DN A, 

(12) fffiB (1) ~ (5) \^^'ftii)^izmm(Dm^'f-xit't(D-mizmmm^j^r 
(1 3) gfifE (1 1) mm(Dry^typ.BN A^mA^tix^jt^m^^^ ^- 
(14) tafs (1) — (5) \^rM^Ktim(Dm^^izmmmzj\4:fv^'>(x 
(1 5) tffia (1 0) mm(Diiiv ^-^^ Y^^z^l^^m^z^^^•t^u^x^t^<Dm}n 
[0 0 1 1 ] 

fe^^T», #ic-fe^5 ^5f*--fe'i:ga«-r-&®'^*'5$>-&) tit. trj|30<fce)tcir^^ 

-r-s-fe^^ ^*-if ^v^e»c -^©-Mi: i.x:^mmiz-i5\^^xmmwm^tit^^^:^ 

[0 0 12] 

1. f^ffl 

;^hy-, f|273#, ^14368-14373^ (1998) ^CfB«0^^^C^^eo TM^-T S 

tfiC 5 5 0pmol(Z), C12-NBD--fe^^F [T:^U7^-r :i!3;L' • /"^^ :r>5r ^ 
hU- (Anal. Biochem.) , ||263#, ||183~188H (1998) ] , 2. 5 mM ^ 
itiJJViy^J^. 0. 2 5% (W/V) hUh> (Triton) X 1 0 0 ^ J: U^iBi^ 
4®^^$r^fi?Lfc;5^frig-^?^^ 3 T-CICT 2 0 > - h-T-So 



6 
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s-nm-r^o m>mm^^uuir^)\^h./ j ~)h=2/ 1 (v/v) \zmm\.. 

%T>^-y>!K=9 0/2 0/0. 5 (VXWXV) Tm^htc.^. CS-930 

2 b nrnX-m^^n-otc.. 1 h (U) (i, J:IB©^f4^T-e 1 

mr^^J 1 yti^;i/(Z)C 1 2 -N B D-flgM^J&^C 1 2-NBD--fe^^ F*^e>*n7K 

[0013] 

2. 

, :^nm(Dmm5mU^ 1% n-jvm-}- h U ^M.^^tl2 5mM h UX-i^M. 
pH7. 5^®M2 Om 1 tfi-eS 7"C. 2 4 ^^f^M $ i±-5= U '^f 

;i/^M^'Dv h^^'^^-f {c<k -<^-s/'>^'*r-^^-r-!f-B AS i o o 
1 Izmir, 

[0 0 14] 
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m («fi£) 


(%) 


l^-^^xiy(j)y:^y^ (Cl2:0/dl8:l) 


6 3 


N-/</P^ h-fyV;^:7^>^riV>" (Cl6:(ydl8:l) 


9 3 


N-;=^'7^Tn-^/u;^>'Y>^rfV>- (Cl8:(ydl8:l) 


8 3 


N-^<yV5 ^ ly:}]::^^ (Cl6:(ydl8:0) 


5 9 


N-^^V^To^fyV-^^^^Y^;^— ^ (Cl8:Cydl8:0) 


4 0 


h>fyv:7^ h>^37^>^rfv^V (C16:0/tl8:0) 


5 


N- Z^^T o ^ K 37 ^ ^'^^f rci8 0/tl8 0) 


2 


ISBD-N- Ky';^7y'Y/^^:7^>rf->'>' (NBD-C12:0/dl8:l) 


9 7 


NBD-N.---:^i?-y^/U>^:7^>^:^W (NBD-06:0/dl8:l) 


2 


;if^^^ K (Galbl-rCer) 


0 


;^yl^:77-^K (HS03-3GaIbl-rC€r) 


0 


GMla (GaIbl-3GaMA±>l-4(NeuA3a2-2!)Galbl-4GaA^ 


0 


::^Z^^>'=i^^^V> (Chdine phosphate Cer) 


0 



[0 0 15] 
3 . Mji P H 

0. 1 % h U h>X- 1 0 0 ^-^tf^p H® 0. 1 5M GTA^®?g (50mM 
3,3-diinethylglutaric acid, 50 mM tr isChydroxymethyOaminomethane, 50 mM 
2-ainino-2-inethyl-l,3-propanediol) 2 0 m 1 tf . 10 Opinol(Z)C 1 2 — N B D 
--fe^ 5 FICM L2fs;|g^(D^^ 1 6 mU$: 3 7X:, 2 4 ^^f^MS-tir^o 

\t^^^)i]>fjimM^u-TVif'y-y^i\zx^ym^^. cs-9 3 o o ^avh:^^ 

•V:^-$rfliV^, ^m?2l^:R5 4 0 nmT'N B D-^ig-lr^^ F, tj:hXJ-\zmmBLl^ 

) , mM\tK)^vii^m-t. mi\zm-th^^}^mm<D^Mvm%i. o~8. 

OTfeo^to 

[0 0 16] 
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#5p 1 1 -0 8 4 7 4 3 



4. 

*^^©^^ttO. 1% ;i/:;^~D-;i/ (Lubrol) P X 2 O mM b U 

i^^(pH7. 5) ^»?iscti, SVC, z4mmmmht^m^iz.itm'\i(Di&yit 

[0 0 1 7] 

5. 

:^mM<Dmm(D^^mit. SDS-PAGE CMTt^i^r) iZ^^jmSA^D a 

•efe-Sc ^;ti'*U i3^:;/'^^*-if F{c<k t;m^b$ti:fe*^^li s D s - P A G E 

[0 0 18] 

i:LTtitt> mmm(Dmn^^i 4iz^:^tir=.r^ jmmm^m-r^. -^'^p.m 

[0019] 

(2) -fe^^ ^i'-lfiS^^ 

(Dx-itfji^K ^<Dj:oiz. 4iztEm<Dr^ jmmm<D-mti^^t£^:^< 
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[0 0 2 0] 

^e>fC, I^^CD-fe ^'--fe'^Sft&W-r-S. ^M$:^-rs-fe^^ $:3- 
■r ^ it-e^-T' -S *^ ^ y 2|s:^ ^ IC -g- ^ tl -5 . 
[0 0 2 1] 

- • -t?--r:n>>>-X • if • USA, ||79#, ||1408'-1412M (1982 
) ] , -^yi^y^^tiRmm^VPCR^n^^ DN A-a-m^(Z)5?^ 
^Uji*^(^)iE5i$ $:<S<t--&^^ [r-^VT^-r • >'1^:r>^^:^ h U - (Anal 
. Biochem.) , ||224, m347'-353H (1995) ] ^^m^^^^Hti^X^^^o 
[0 0 2 2] ■■ 

X- Ui^-5=• (Nucleic Acids Research) , ||12#, 119441—9456^ (1984) ] 
, dut (dUTPase ) t u n g ("^7 ^ D N A ^* U 3 ^/^ - -fe*) ^^^5:^ 

SLfcie^S:f'Jffli--5^M L!;y^jv (Kunkei) •:fxiy-'r^y^'7^"^-f 
■ if • ^i/a^;!/ • yii^K- ' Hr-zf • if>ra:>t/-X • • if • U S A, H 



ffiliE# 2000-3030331 




1 1-084743 



82#, ^488 -492 H (1985) ] , 7 > A-mm^mm Lf^P CRiZ J: ( 

[0 0 2 3] 
[0 0 2 4] 

t), 0. 5%SDS, 5 X5^>/\;i/^y [Denhardt's, 0. 1 %^ i/Mmr JVZf ^ 

>(BSA), 0. 1 U tm;i/trD y F>, 0. i%y ^ zt-;v4 0 0} 

151 0 0 A g/m 1 -9->^r5^^DN A^r-^tf 6 X S S C ( 1 X S S C 0 . 1 5 M 
NaCl, 0. 0 1 5M ^' X h U A, pH7. 0)tti-T?, bOXZV 

4 — muu^no^^^^z)o 

[0 0 2 5] 

^fc, /\>f >^U ^5f'-f -fe'-S^g >^f^cr)#^Hli, 1 9 8 9^, Z3-;i/ F • >^ 
>y • — A- • ^jJn^ hU— (Cold Spring Harbor Laboratory) ^g^f, T, 
vnT^^-r^^ (T. Maniatis) ^mM> ^ 1/^3. v - • ^ d"^ — > • T • v 
^ hU — • V — :3.7^l/ ||2^ (Molecular Cloning : A Laboratory Manual 2nd 
ed.) ^CsH«$tlTV^So 
[0 0 2 6] 

3^i:56^^c^v^T, M^;iDNAtli, 3ft^M#6^#^Jc J: U , *l6^®it^ 
d^'$r^7i7T#"ertr-£rD-N-A-T^-si 

[0 0 2 7] 
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"^y^^ ]^^^ ^- tVXitvVC 1 8. pUC19, pBluescript, 

pETfjtt^cDWmS'aif^nmiz^mx^. yr-t^^i^^-tVXit. ;igtio 

[0 0 2 8] 

(3) ±^^^'—^m^^^^mvr=.mn^mi^ 

[0 0 2 9] 

- h±xryifi/V ym^^^-ts:=iu--^. fesv^^ir>b^^u 5--:^ 

n^-4-»PP-3--f>KU;i/-/3-D-;y^ » h >> K ( X-Ga 1) RXf 
y >^Dtf;V-/S -D-^:t:^f^^ htf^y >> K (IPTG) ^^ti^U- h± 

to 0 3 0] 
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[0 0 3 1 J 

• • y'?^:^D i;bt7;i/ - ^ ^y^hV 11273^, ||14368~14373H (199 

;i/m^^i*L7^^> ^v\f~V7'y7JV:t^^\^ (pvdf) i^Jiic^^b, ^ 

® M ± m M V N T ^ m -5 3 ^ ^ „ 

[0 0 3 2] 



[0 0 3 3] 





1 3 
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[0 0 3 4] 

mnnv. ^mm(Dm> -i^i-y^m. ^j\ymi&. i^*, r-y^ -ts^ifcD^ 

[0 0 3 5] 

vxmm^^^m(D^^ it-^m\^^t^m^. ±^ ^ ^'-"^ir^mmmz-^m^ti. 

v^fe^?), Mx-lf, x''^7:^jffii3b^e>(D-fe^^ ^*-■fe'®«ig^c.i^MT'feo:tM^I?^:$^ 
[0 0 3 6] 

m^mmt.vxmm^^^m±i^m=.rj^^^mm. mxit. i^mm. ^ 
m^m'r^mm^^mt^:^ti^-^mx$)'j. z.<Dm^it. m^mmnhx. m 



1 4 
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[0 0 3 7] 

us ion body) t LXf^m^ ti^ tii^:^ ^ . z.(Dm^. ;^«jiilT=^tcMv[>^^illc 
m^^^^xzLti^^yiry^^. ^)\^m^. i^*. T^-f -t^^' -3&if<D#ffi^ a 

[0 0 3 8] 

(5) 7^-r:/U ^*-r-fe*-i/3 >M-/D-:/Ml>*iCPCRffl:;''9>f ^- 

-g^lCT-- U DN AjKV >l^-^f^C<t-5#:S;KiSS:^^&T-^^%0DT' 
^^?^1^^TT; 

[0 0 3 9] 

[0 0 4 0] 



ffi|iE4^ 2000-3030331 



(j^^ 1 1—0847 4 




-(Dm^izit. #^c^^^i^^^*^, mxit. 15-4 o^m<Dm^<D^(D^^m 
■t^ztij^r^. #fc 1 7—3 om.m(Dmmi(D^(D^ts-mzmm't^ztt)'x^^ 

[0 04 1 ] 

•fe^^ ^•-if&u- Kt--&^®$:, mmmmmm. ur-^fmm^ 

^^^$:ffiV^Tt;iV^„ |rffH® J: "9 fC tlfe^^Mii. "fe ^ ^ ^*--fe'lC#|§i: 

[0 0 4 2] 

[0 0 4 3] 

[0 04 4] 

^®^i^f^s:ffi3R®>f 7 ADNAt,L<ttc DN A, X«>5f ^ -t. D N A^>r U 
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[0 0 4 5] 

(6) 

[0 0 4 6] 

[0 0 4 7] 

$ tlfe D N A^ R N A ^ i:**^#l1'e> tl^u 
[0 0 4 8] 

^M/N-r:^y ^?*>rif-i/3 >(3!)^^«, MVN'&:;^D-^©Tmffi, ^6«;dna© 

__ 

[0 0 4 9] 



miiE# 20 0.0-3030331 




11—08474 



is * t- -5 ^ Tb^ $ tl T I ^ T =fo J: V ^ . 
[0 0 5 0] 

m^nm. m^it:r.^ty^J^^U^>( F, -l?--f A- • ^'V-> I (SYBER Green 

-r if - ^ ^ fla V ^ T ^ m -r s r i: =fc ^ s o 

[0 0 5 1] 

iEifl IC^ m -r S z: :«)'5T' ^ ^ „ 
[0 0 5 2] 
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11—084743 



[0 0 5 3] 

d N T p PGR if f^*$ 4^ ■& p c R fliM^ S: ^ -e V > 

[0 0 5 4] 

^^r-^M-r-S^ t=b^'^So *f§^0*n;#^li. M^li. 1992^, t^^y- U^V 
-&VyXn. (John Wiely & Sons, Inc) Vm> ' E - ZlVi^'y (John E 

. Coligan ) mM. ijUyh-^U • > • >r Ay D S^'- (Current Pr 

otocols in Immunology ) (C^ti*t(Z)^1^{C i: *J , :^^mOJ^V^>f-f-\^(D±^t. 

o 



ffllE# 2000-303033 1 



1 1 — 08474 



[0 0 5 5] 
[0 0 5 6] 

[0 0 5 7] 

(8) iHV ^-^^ Y^(D^iii:^m 

[0 0 5 8] 

mmmx^^ti^^ mxit. mm^&m^m. ^yt^mm^m. m^t^^m^m 

[0 0 5 9] 
[ 0 Q 6 0 ] 

(9) 7>^-by::^DN ARt^yyf-'^yT.RN A 
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-fe^^ ^'-izit'g^ (>!rV ADN AfeitKmRN A) t 2 :$im^Mm-r ^ :i tlZ 
[0 0 6 1] 

t a t it-g^ [5? l/>r ^ Ti^KX U (Nucleic Acids 

Research) , ^19^, ||3359~3368M (1991) ] , V^H r e vit-fe^ [:/n 

if U S A (Proceedings of the National Academy of Sciences of the 
USA), ^86^, ^4244~4248H (1989) ] b H I V ©JfJi^M^, T> 

N AXttT>^i2>^RN Ati, in situ /\^ zfV -H-i/ ay^CDm^UM 
[0 0 6 2] 





mUS^ 2000-3030331 
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[0 0 6 3] 

^>^hU-, ^256 ||7990~7997M (1981) 3 \Z ^ J mWm^mz^. 

--fe'^N- h i/;i/-L -:7ai-;i/rv— 5^ h> (TPCK) -h 

[0 0 6 4] 

(3) LT^e>7b^i:^o:feT^ ^'^iH^iKDlf^?:**^^, /\-r "y^'J if- 
■r-So PCR^li. 1989^, ^^.h^y^h^-yi/;^ (Stockton Press) ^t#S 
iff, m)VVy\l HA(Erhich, H.A.) mM> P C Rt^ ^ 7 D S^'- (PGR Techno 1 

f B « ® ^ m D T e) 3 ^ S c 

[0 0 6 5] 

(4) ±m(D/\^-:rv ^^'iz-tyB>^r=.\tPCRiz^^xm'^nt=.DN A\!^}^ 

[0 0 6 6] 
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(5) (3) (DJ\4yV-$i>(-\f-iy3yt.t^ltPCRK^^Xm^nt=.DNAm 
[0 0 6 7] 
[0 0 6 8] 

Lti'Vt^ti^^. *l6^®-fe^^ ^'--fe'it-e^CD^' ^-:=.>^'*^cfcv^T, :*:#§^ 

iB^a^^x-f tl*^ ^#^^PCR^^-rv- S:igff ^M^^^^-a- t^-Sr^ P C R 5: 
SH?!I## 3 IC C - 5 3 (DTS. J mmm^^-t) ^^ilizm$fVt^ 2m(Dzf^4^ 

[0 0 6 9] 



2000-3030331 
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# 



N A^-f U U --y^'-t^Z.tHZj:i}. -fe ^ ^ -fe'^ft 5: =3 - F 

y D N A r ^ pIliT'^ S „ 

[0 0 7 0] 

^^IH5^^ (35 ^ K 1^* $ 4x ^^M^m tc >^ D -fe 2/ > ^* ^ 4x S :i ii ^ 
«SH^J$:. ^n^tiiE3?m®iB^!lll# 1 4, ISlCat-Tc JbfB<Z)T ^ ^ M^U, 

[0 0 7 1] 
[0 0 7 2] 

[0 0 7 3] 

[IlifeM] 
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[0 0 7 4] 

1 0 bno^sea/m-^r^y^ m^mmmmm^mm) f}^^mti!,i.t=.sfmi s i 

g ^ 1 mM E DTA^r-g-tfO. 2 5 M 3 161?^ ( 2/ 3 )Bi-EDTA?g) 3 0 0 m 1 



ji^t^niiixL, ^i^iz2 7 0 OX gx-3 o^m^jf^-^rnhmM^mfSRvrco 

[0 0 7 5] 

tfcJS®:J>^ 4 8 0 m 1 (D i/ 3 iBi-EBTAM }C51?§ - 8 0 X: t?^^ b 

TKT-e^i^^b^o 3(3Dit^, mnmi^^2mm')Mht^^. mmm^ 10500 

[0 0 7 6] 

ilSttm?^ 260ml$:20 mM U ( P H 7 . 0 ) T^g&^b b 1 

0 0ml ©CDD E AE - •fe:7T D-:^F F (TVS/^A • 7 T;i/Vi/Ttt$^) 

MtcJ;-&^ffi5:^f v^, -fe^ ^ 6 0 m 1 §:[mi|Xb7tc MBr^-li. 

i^V^T IM N a C 1 ^-^t;2 OmM h U ^ ( P H 7 , 5 ) T'^ig 

^1:^:^1001111 ;i/--fe:7 T n-;^ F F iy^i^^M, • y r )\y^iyy^± 

:j!3^AlCT:/^-f 2M:^)^0M^©N a C 1 ©Ig^i^'^S^'niV br-^ 

mb, 3gJco%*^^ i%^(D;i/:/n-;bPX (:t-:^j^-r-5^^^'?±$^) ©^g^^^ 

i/X> NT'^ffibi^o Zl©^ D V h -IC J: 3 1 0ml ©12^:^^?'- 

[0 0 7 7] 

^i^tifetSttHij'S:, 0. 5MNaci, 0. 1 %co;i/y u P X ^-^t^ 

2 0mM h U>C.-^^^«?S (P H7. 5 ) T^^^b 2 5 m 1 (^^ 

>^*--fe:7Tn->?.F F (Tvi/^A • 7T;i'Vi/T«:ig> C u ^'^Ssg-^-M) 
^/.icT::^9-r Ly^o ^b^A^l^^S^KJRtJfo. i %(7);i/>^n-;i/PX$:-^tf2 




to rc?):}N^ h^600xgT-i o^^-r^^vO^iiLfc 



2 5 
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omM hV7.-m.mmmm. (ph?. 5) x^^^lt^^. 2m nh^ci, 0 

. 1 %0;i/:/D-;i/PX$:-^t/2 OmM hV7-mmmWmipii'7. 5) 
WL^O. 1 %®;i/>^D-;i/PXS:-^tJ 2 0 mM h U >^ ( P H 7 . 

5) izU^^hf^. #e>ti:t^^M3 0ml li. |g^co. 1 %®;b>^D-;i/PX 

$:-^tf2 0mM W 7.-mmmmWL (PH7. 5) "Tr^^-fk L:/^:!i<D :^ H Q:«j 

(*4. 6X1 0 0mm, :/^>f y - Z^'^T ICT::^ 

^-fb/c^, OM*^e)0. 5M^<DN a C 1 b-e^mb7^= :i 

O?SSM^$:0. 2MNaCl, 0. 1 %® □ P X $:-^t/ 1 mM U> 
(pH7. 0) -e^|e^bL7^.'^^ FP^i^/T^'N'^^f 7. 5 

XI 00mm, ^>^^±$g) lCT:;^^-fL/fco -fe^^ ^*--|ftt2|s::«J^AlC 

M-y:-r®igM:$^lCllIiR$tt:*^o SM^^'l*, ^^V^T'0. 2MNaCl, 0. 3 
%(5!);i/>^n-;i/PX§:-^tJ 2 0 mM h 'J (P H 7. 5) T'^#& 

it\^tz.y^ — 0 0HK-fy=^2^ (^lOXSOOmm, y^^^h, • -7 

[0 0 7 8] 

5 OpmolCD-fe^^ ^Jf-1f $:-^;S-r-5^3^?Stl 1 m 1 IC. 0. 3 % © ;!/ >^ □ - ;i/ 
PX5:-g-tf2 OmM hU>^-l^^^«?g (pH7. 5) ^MXtc^. Mono 

Q PCI 6/5;!3^A (iooaI, t V A' A • :7 t ;i'V *t^) icry 
^-^bJto ^v^TO. 4M N q C 1 $:'^t?l^^«?S-e;«3^AlciS#L:t-fe^^ 

• -f }i>— ' y • h (GelCode Blue stain reagent, tfT:^ 

1/4^:0. 1% SDS$:-g-tf3 0 0 )tt ICDO. 1 M h U ( P 

H 9. 0) T'3 7t:, 1 6^ra»mLfc. #e)tlfelfim?£&^l4^ UT, G 1 0 
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r m^r^^L/fcc BS^!l*©IH3^[I#-^ 1 tCN - t e r mCDT^ jmM^n^^-t. 
[0 0 7 9] 

■JJIUm$tlfe>^;i/|^>T-®aU 3/4 li, ImlOO. 5M hV:^-^ 
(pH9. 2) /5 0%T-fe h- h U;i/c|i-e3 QIC, 4 5 5)-{5fc# b „ 

>/'D5^r-'fe'Ly s -C (fn5feM^t±i^) ^^til 0 fi 1<D0. 5M bUy?.- 
(PH9. 2) $:i>D;i, 3ltC>^;i/;{)^^^lC]^i|-r^^T'0. IM h 
U ^ ( P H 9 . 2 ) ?:^^I7.T 3 7 'C T' 1 6 ^ra-^^S -fe ^ ^ 

if(3D>^n7^T-^imbS:^To:to ;S^5^T#> --ICl 50/^100. 1% h 
V7)Vyi-ummX& 0%T-fe b - h U;i/$:»L, ^iSt? 1 ^raiSmt-^^f^^ 

^UC-46, C- 5 3 BH3^iI^®ie»-^2, 3 lC^:M^tlC - 4 6 

, C- 5 3 ©r^ ^'^IB^^a^r^^-Tc 
[0 0 8 0] 

7.^V 7.-:f'y^'^-^ 3-S 1, T>^-fe>:^^ ^'^^^^^V- 5 3 -A 3 
SrT^if-r^L, DNA-^fiS;m-r-^^b:t„ @H3?lI^c?)@E^!J##4. 5^c^tl^:^^>^ 
^>rv'-53-Sl. 5 3 - A 3 ®i^«@H3^J5:zR-t= 3tl e>(D:/^-r V- $:MVn 
TPCR;S."f&^^To/t, PCRtiVt^X^Tlic DNA-y^X^ F^-t' /^U- ( 
^tS^ty:^) S:^Mi:bT^f ofco PCR^Sf&tt. 9 4^0, 9 r^^O^, 9 4 "C, 
0. 5^—5 ir;, 0. 5^3^—7 21C, 1 1 if-^' 4 oi^-r 

$ejic72r:, 7:$>'KS-r'5 3i:ic<fc :i©PCR iKiST's 

j^7 0 b p(Z)#Meii^*tiPiDN Am;i*'^T:*fn->?.«^^i&T'^m$tiy^c 

[0 0 8 1] 

ZLCDitjigDN A^>r';i/J: y EUIXL/. ZltlSrpGEM-T easy^^^f- ( 
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$tife„ m^M(Dmn^^6izp- i(Dm&m^f]^^-to mmmt (2) 
i-^ -fe ^ ^ 'if(Dm^^<D-'^t>mmx'^rc z. t ibmu^nr^. 

[0 0 8 2] 

Z.(DP- 1 ®Jfcg^gB3^!|$:=b^lC, r>5^-fe>^:;^^-f y'-MA l feJ:l>*MA 2 
^T^-tf-r >L/T-^^Lfec @H^!J^®gB^J##7, 8lC^tl^n:/^-fx--MA 1 
. MA 2©^S@e^U$:^-rc ^itv':7:7.jfFiiicDNA:/^>?.^ K^-r:;^'^y-® 
^^^CMV^e>tlfe^^^ - p A P 3 n e o (Dig^gg^J?: % iC-fe v >f V- 

T 7 i ni3J:yfT 7 o u t ^ra^lf-f > L-^fifeLfec @E^U^C^IH3'[I#-^ 9 , 1 0 {C 
■^tl^tlZf^^^—Tlin^ T 7 o u t CD:^SgH^JS:^-r c 3tl^(Z):^^>f V 
-$:MV^TV^?:;^J^FIiic DNA^-r y^^U-$:»§9t b7^:^^X5^-< K P C R 
^To:to 1st PCRilLT, ^-r'fe>:;^>''^>rv-T 7 o u t fcJ:OfT>5^ 
-fe>^:/^-f V-MA 2 LT 9 4 94>®^, 94°C, 0. 5:$>~5 1 

0. 5:9—7 2X:, 2:$>^ 1 ■9--ri';i/i:-r-&4 0-b--r ^^;l/C[)M^5$:^fV^, $ 
^iZ7 2X:^ l-^mU^l^t^. $e){C2nd PCRlilst PCR<DH^&?g[$: 

m^n b, -fe^^^i/v^r v-T 7 i n^j;r/r>^-fe>>(.:/^-r v'-MA i 

[0 0 8 3] 

— v j?'- ^ im^^cD -t/ n - 

- (^a^ : yA^riJf^ K n\ r-^-y-^j^yTJv-^iyr^tm) izm^. 9. 5x 

13. 5 c m®:/!^- M tJc^T^ t> 3 ;5'0cDn □ ^- §:?^m$-&T-7>?. ^ - 
tC^L;t6^Ji-e5^^, 0. SMNaOH, 1. 5 M N a C 1 ?§?KlC^ Lfe 
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?>m±r- (^tt) ^ 3M NaCl$:-^t;0. 5M hU;^-^^M®?K 

(pH7. 5) izui^t=.^m±-vb^m i^m . axssc^Mtcsufe^ 

[0 0 84] 

0. 1 PL gUiQ^^DN A^^V y-if^^y ly'r^-' h >i; - • if- (Ready! 

0 Go, yr}\,'^yr^±m) 5:Mv>T, im^^r v K®:/n h =i-;HctJ^oT^^PT'^ 
ilLfe%®$:fflV^^„ ±gEG):7>r;i/^-?:>'\>r >^U A^y ^''iCAtl, 7% PEG 
6 0 0 0, 10% SDS^?K (/^>r>^U^*-fif-^/3>^M'4^) , eOTCtrl 
^r^y l/7\-r:/U 3?Vlf-->3 >^^f o^^^. _htH®^fiyD-y$:0. 00 6 
pmol/m 1 ^iJ&§<J;e){Cin;^, 6 0 ice-IIJfe/N-r ^ U ^-f if-i/a >$:^f ofcc 
r^Jcic 6 0°C{Ci^^aLTi3V^fc^$t^?g (2 X s S C, O. 1% SDS) 4^, 60 

■CT- 1 5^r^-ro 3 im, :7^';i/^-S:gfc?^bfc„ 7w;b^-<fcyi^:9-^:?K:$^'?:l^ 
v^fc=g&, W±>'w;i/i^*t^-f ^^-^^'^^''yi^- 0:$5^^^^b;t^, BAS 

1 0 0 0-r^-^'>yT■:^^-rif- (S±:7^';i/Atfci^) ^CTi>^*:^;l/$:^mb 

[0 0 8 5] 

$g^ L/:ti3nn-li 1 0 0 ycl g/m 1 C!)T>l^i/U > L B ^:%lcM b 

fe^ 1 0 0 At g/m 1 ®T>tfi/U >$:-^tf 9. 5X13. 5cin LBIi^c^ 

%yi/- ^±(3D:^-r n>:7^';i/^-icfti^, i^jc^fcU 2 o o~i o o o^hcdu 
^ ^ ^* - if a-e^^ ^ # ;^ e> ■& ^14 ^ n - > f -5 r i: A'^ T' ^ c 

[0 0 8 6] 
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^0$:^*f LT:/^>^5 FpLCDase ICjf A^tX^DN Alli/^CDiki^Mgfi^ll^ 

yt-zfy ' v-^^y^' ' y i^-^ (orf) <D^mmn> :&e>i^ic^3ic=i- 

[0 0 8 7] 

Fieri - K$ti-5>-fe^^ ^'-ifCDT^ y^SB^J^, @e^iJ^®iH3?iJ«-^ 1 ic^^ti 
^^*--lftt±fB®ORFlc=i- F$ti-&iKU^:/^ Foe)t>©N^)^^:$^cZ)^>^ 

[0 0 8 8] 

^X^FpLCDase 1 ytt g i:. y 7j<:7 ^ h T ^ > ^^-^ ^ >' • -r ^ > P 

Ab;t„ z.(Dmm^3 ix:^! zmmmm^. m^^^l^o #?>tifc*ffljiS5S 

#?g^cov^T, ±i3(Z)C 1 2 -NBD--fe^^ F^a«i:t--&-fe^ ^ ^^'-ifrSffi 

[0 0 8 9] 
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[0 0 9 0] 

SEQUENCE LISTING 

<110> Takara Shuzo Co., Ltd. 

<120> A gene encoding ceramidase 

<130> T-1373 

<160> 15 

<210> 1 
<211> 21 
<212> PRT 
<213> Mouse 



<220> 

<223> Xaa is an unknown amino acid, 
<400> 1 
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Phe Ser Gly Tyr Tyr He Xaa Val Xaa Arg Ala Asp Xaa Thr Gly 
1 5 10 15 

Lys Val Asn Asp He Asn 
20 

<210> 2 
<211> 10 
<212> PRT 
<213> Mouse 

<220> 

<223> Xaa is an unknown amino acid. 
<400> 2 

Ala He Ala Thr Asp Thr Val Ala Xaa Met 
1 5 10 

<210> 3 
<211> 35 
<212> PRT 
<213> Mouse 



<220> 

<223> Xaa is an unknown amino acid. 



<400> 3 

Gly Tyr Leu Pro Gly Gin Gly Pro Phe Val Asn Gly Phe Ala Ser 

15 10 15 

Ser Asn Leu Gly Asp Val Ser Pro Asn He Leu Gly Pro Xaa Xaa 
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20 25 30 

Val Asn Thr Gly Glu 

35 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 4 

carggnccnt tygtngc 17 

<210> 5 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 5 

ggnccnagda trttngg if 

<210> 6 
<211> 38 
<212> DNA 
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<213> Mouse 
<400> 6 

gcaggctttg cttcatcaaa tctcggagac gtgtcacc 38 

<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 7 

ttgatgaagc aaagcctgc 19 

<210> 8 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 8 

ggtgacacgt ctccgagat 

<210> 9 
<211> 20 



19 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 9 

taatacgact cactataggg 20 

<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 10 

tctgctctaa aagctgc 17 

<210> 11 
<211> 3108 
<212> DNA 
<213> Mouse 



<400> 11 

cctgcgccac ttctctctcc cggctcaatc gcggagcctt ttctctcccc cgtctcgccg 60 

ctgccgccat ctccacccct gcctgcccca ggggtctgtg gacgcccggg cagagagcaa 120 

gcaccgagct gggcctgctg gagaccggag accagcggcc cgcccgcccg cccgctgcga 180 
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or ret cct ^aff 


caectccffff a 


acagct tact 


ttctgtttcc 


atctctttcg 


gaccgggttg 


240 


p"cct c t ccaa 


aagccact tc 


tcctaactct 


tatcaaggtt 


caaaggctaa 


aggtctgtac 


300 




tfffftff tect t 


afirasfi^catCE 


CfftCCCtttC 


agctggagtt 


gcagtacttg 


360 




ppaatccaaa 


t tccffcaaca 


gatacaatct 


aaactctcaa 


ctactccaga 


420 






ctp'pt t acca 


aa? sa^ct 1 1 




tctgacatcc 


480 






£ra?aaatca? 


cctgagcaac 


ctffcaaffffca 


caaggcacaa 


540 


gd I LI- tgl^d L 


L Id I L tgl^ 




tffaacact 


tffttttffatt 


cacagagtca 


600 


^ V 1 

gggt Lgdga I 


gL'Ul-dg^ t L 






aagcacctag 


gaataaaagc 


660 


iciaagc igg 


Id I Iddg Idg 


dd t Ld 


aap^trcacta 


caggaaacaa 


caffctafftca 


720 


cagaaa tggc 


dddg^gddl-L^ 






cctcat tt tc 


cttctggtaa 


780 


taatgacagx 


CdXCdCdg Ig 


gv-l-^t Ik^t^d 




t p^t t accafft 


f&'^accat 


840 


aaaaccacaa 


dgdX IL-dggd 


21 + f 51 f* t <y<T t 
dd Ll-d^ ^So ^ 


1 1 1 raarrac 


t Ct ffffffCt cc 


acgacaaccc 


900 


«^ ^> 

dgCCCCC icc 


dd X XdCdUdg 


oL^ LL^^dcioi^ L 


t nrp 1 1 pat t 


t Cffpaact tc 


afftcectact 


960 


acax iggcgx 


XgggdgdgCg 


gd t LgV^dL^o^ 


«Ta ra ajyt c 


a?a tatcaat 


t tcratcfffict 


1020 


aiggcaaaaa 


XggCCdgdd I 


gUdl-gggg H- 


tppt P5ippa<y 


ffct 1 1 caffC 


cetcctttta 


1080 


LC 1 tggCggd 


l(_l^dgd tggg 




t oarat t tff t 




ctatgtatga 


1140 


+ + ^ ^ rf^ ^ O O <T 

L t tcccaacg 


dU tgdgg L tg 


gdgg tl-t^ Lgd 


ji<T5i«Tap t a 


cra^taaatat 


MCtctctfirt 


1200 


atcgaagaga 


caatgttatc 


ctgagtgcca 


ttcacacaca 


ctctggccca 


gcagggtttt 


1260 


tccaatatac 


actctatata 


ctcgccagcg 


agggattcag 


caaccggacc 


tttcagtaca 


1320 


tagtctctgg 


gatcatgaag 


agcattgata 


tagctcacac 


aaatcttaaa 


ccaggcaaaa 


1380 


tctttatcaa 


caaaggaaat 


gttgctaatg 


tgcagatcaa 


ccgaagcccc 


tcctcttacc 


1440 


ttctgaatcc 


acagtcagag 


agagcaaggt 


attcttcaaa 


cacagacaag 


gaaatgctgg 


1500 



tcttgaaact ggtggatttg aatggagaag acttgggtct tatcagctgg tttgccatcc 1620 

accccgtgag catgaacaat agcaaccact ttgtgaatag tgacaatatg ggctatgcgg 1620 

cttacctttt tgagcaagaa aagaacaaag gctatctgcc tggacaggga ccgtttgtag 1680 

caggctttgc ttcatcaaat ctcggagacg tgtcacccaa cattcttggc ccgcattgtg 1740 

tcaacacagg ggagtcttgt gacaacgaca agagcacctg tcccaacggt gggcctagca 1800 

tgtgcatggc cagcggacct ggacaagaca tgtttgagag cacacacatt ataggacgga 1860 

tcatctatca gaaggccaag gagctgtatg cctctgcctc ccaggaggtg accggcccag 1920 
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tgcttgcagc 


tcaccagtgg 


gtgaacatga 


cagatgtgag 


cgtccagctc 


aatgccacac 


1980 


acacagtgaa 


gacgtgtaaa 


cctgccctgg 


gctacagttt 


tgccgcaggc 


acaattgatg 


2040 


gagtttcggg 


cctcaatatt 


acacagggaa 


ctacggaagg 


ggatccattc 


tgggacactc 


2100 


ttcgggacca 


gctcttggga 


aaaccatctg 


aagagattgt 


agagtgtcag 


aaacccaaac 


2160 


caatcctgct 


tcacagtgga 


gagctgacga 


taccacatcc 


ttggcaacca 


gatattgttg 


2220 


atgttcagat 


tgttaccgtt 


gggtccttgg 


ccatagctgc 


tatccctggg 


gaattaacaa 


2280 


ccatgtcggg 


acgaagattt 


cgtgaggcaa 


ttaaaaaaga 


atttgcactt 


tatgggatga 


2340 


aggatatgac 


cgttgttatc 


gcaggtctaa 


gcaatgttta 


tacacattac 


attaccacat 


2400 


atgaagaata 


ccaggctcag 


cggtacgagg 


cagcatct-aG 


aatctatgga 


ccacacaccc 


2460 


tgtctgcata 


catccaactc 


ttcagagacc 


ttgctaaggc 


aattgctacg 


gacacagtag 


2520 


ccaacatgag 


cagtggtccc 


gagcctccat 


tcttcaaaaa 


tctaatagct 


tcacttattc 


2580 


ctaatattgc 


ggatagagca 


ccaattggca 


aacattttgg 


ggatgtcttg 


cagccagcaa 


2640 


aacctgaata 


cagagtggga 


gaagtggttg 


aagttatatt 


tgtaggcgct 


aacccaaaga 


2700 


attcagcaga 


gaaccagacc 


catcaaacct 


tcctcactgt 


ggagaaatac 


gaggactctg 


2760 


tagctgactg 


gcagataatg 


tataacgatg 


cctcctggga 


gacgaggttt 


tattggcaca 


2820 


aaggaatact 


gggtctgagc 


aatgcaacaa 


tatactggca 


tattccagat 


actgcctacc 


2880 


ctggaatcta 


cagaataaga 


tattttggac 


acaatcggaa 


gcaggaactt 


ctgaaacccg 


2940 


ctgtcatact 


agcatttgaa 


ggaatttctt 


ctccttttga 


agttgtcact 


acttagtgaa 


3000 


aagttgacag 


atattgaaga 


aaagcttttc 


tctgtgcaca 


ttatagagtg 


aattcacaaa 


3060 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaa 




3108 



<210> 12 
<211> 2271 
<212> DNA 
<213> Mouse 

<400> 12 

atggcaaagc gaaccttctc caccttggag gcattcctca ttttccttct gigtaataatg 60 
acagtcatca cagtggccct tctcaccctc ttgtttgtta ccagtgggac cattgaaaac 120 
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cacaaagatt 


caggaaatca 


ctggttttca 


accactctgg 


gctccacgac 


aacccagccc 


180 


cctccaatta 


cacagactcc 


aaacttccct 


tcatttcgga 


acttcagtgg 


ctactacatt 


240 


ggcgttggga 


gagcggattg 


cacaggacaa 


gtgtcagata 


tcaatttgat 


gggctatggc 


300 


aaaaatggcc 


agaatgcacg 


gggtctcctc 


accaggctgt 


tcagccgtgc 


ttttatcttg 


360 


gcggatccag 


atgggtcaaa 


tcgaatggca 


tttgtgagcg 


tggaactatg 


tatgatttcc 


420 


caacgactga 


ggttggaggt 


cctgaagaga 


ctagagagta 


aatatggctc 


tctgtatcga 


480 


agagacaatg 


ttatcctgag 


tgccattcac 


acacactctg 


gcccagcagg 


gtttttccaa 


540 


tatacactct 


atatactcgc 


cagcgaggga 


ttcagcaacc ggacctttca 


gtacatagtc 


600 


tctegfiatca 


tgaagagcat 


tgatatagct 


cacacaaatc 


ttaaaccagg 


caaaatcttt 


660 


atcaacaaag 


gaaatgttgc 


taatgtgcag 


atcaaccgaa gcccctcctc 


ttaccttctg 


720 


aatccacagt 


cagagagagc 


aaggtattct 


tcaaacacag 


acaaggaaat 


gctggtcttg 


780 


aaactgglRs 


atttgaatgg 


agaagacttg 


ggtcttatca 


gctggtttgc 


catccacccc 


840 


fitfiaecatga 


acaatagcaa 


ccactttgtg 


aatagtgaca 


atatgggcta 


tgcggcttac 


900 


ctttttgagc 


aagaaaagaa 


caaaggctat 


ctgcctggac 


agggaccgtt 


tgtagcaggc 


960 


tttgcttcat 


caaatctcgg 


agacgtgtca 


cccaacattc 


ttggcccgca 


ttgtgtcaac 


1020 


acacTfiggagt 


cttgtgacaa 


cgacaagagc 


acctgtccca 


acggtgggcc 


tagcatgtgc 


1080 


ateeccagcg 

*' o to to O 


gacctggaca 


agacatgttt 


gagagcacac 


acattatagg 


acggatcatc 


1140 


tatcagaagg 


ccaaggagct 


gtatgcctct 


gcctcccagg 


aggtgaccgg 


cccagtgctt 


1200 


gcagctcacc 


agtgggtgaa 


catgacagat 


gtgagcgtcc agctcaatgc 


cacacacaca 


1260 


gtgaagacgt 


gtaaacctgc 


cctgggctac 


agttttgccg 


caggcacaat 


tgatggagtt 


1320 


tcgggcctca 


atattacaca 


gggaactacg 


gaaggggatc 


cattctggga 


cactcttcgg 


1380 


gaccagctct 


tgggaaaacc 


atctgaagag 


attgtagagt 


gtcagaaacc 


caaaccaatc 


1440 


ctgcttcaca gtggagagct 


gacgatacca 


catccttggc 


aaccagatat 


tgttgatgtt 


1500 


cagattgtta 


ccgttgggtc 


cttggccata gctgctatcc 


ctggggaatt 


aacaaccatg 


1620 


tcgggacgaa 


gatttcgtga 


ggcaattaaa 


aaagaatttg 


cactttatgg 




1620 


atgaccgttg 


ttatcgcagg 


tctaagcaat 


gtttatacac 


attacattac 


cacatatgaa 


1680 


gaataccagg 


ctcagcggta 


cgaggcagca 


tctacaatct 


atggaccaca 


caccctgtct 


1740 


gcatacatcc 


aactcttcag 


agaccttgct 


aaggcaattg ctacggacac 


agtagccaac 


1800 


atgagcagtg 


gtcccgagcc 


tccattcttc 


aaaaatctaa 


tagcttcact 


tattcctaat 


1860 
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attgcggata 


gagcaccaat 


tggcaaacat 


tttggggatg 


tcttgcagcc 


agcaaaacct 


1920 


gaatacagag 


tgggagaagt 


ggttgaagtt 


atatttgtag 


gcgctaaccc 


aaagaattca 


1980 


gcagagaacc 


agacccatca 


aaccttcctc 


actgtggaga 


aatacgagga 


ctctgtagct 


2040 


gactggcaga 


taatgtataa 


cgatgcctcc 


tgggagacga 


ggttttattg 


gcacaaagga 


2100 


atactgggtc 


tgagcaatgc 


aacaatatac 


tggcatattc 


cagatactgc 


ctaccctgga 


2160 


atctacagaa 


taagatattt 


tggacacaat 


cggaagcagg 


aacttctgaa 


acccgctgtc 


2220 


atactagcat 


ttgaaggaat 


ttcttctcct 


tttgaagttg 


tcactactta 


g 


2271 



<210> 13 
<211> 756 
<212> PRT 
<213> Mouse 

<400> 13 

Met Ala Lys Arg Thr Phe Ser Thr Leu Glu Ala Phe Leu He Phe 
15 10 15 

Leu Leu Val He Met Thr Val He Thr Val Ala Leu Leu Thr Leu 

20 25 30 

Leu Phe Val Thr Ser Gly Thr He Glu Asn His Lys Asp Ser Gly 

35 40 45 

Asn His Trp Phe Ser Thr Thr Leu Gly Ser Thr Thr Thr Gin Pro 

50 55 60 

Pro Pro He Thr Gin Thr Pro Asn Phe Pro Ser Phe Arg Asn Phe 

65 70 75 

Ser Gly Tyr Tyr He Gly Val Gly Arg Ala Asp Cys Thr Gly Gin 

80 85 90 

Val Ser Asp He Asn Leu Met Gly Tyr Gly Lys Asn Gly Gin Asn 

95 100 105 

Ala Arg Gly Leu Leu Thr Arg Leu Phe Ser Arg Ala Phe He Leu 
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110 115 120 

Ala Asp Pro Asp Gly Ser Asn Arg Met Ala Phe Val Ser Val Glu 

125 130 135 

Leu Cys Met lie Ser Gin Arg Leu Arg Leu Glu Val Leu Lys Arg 

140 145 150 

Leu Glu Ser Lys Tyr Gly Ser Leu Tyr Arg Arg Asp Asn Val He 

155 160 165 

Leu Ser Ala He His Thr His Ser Gly Pro Ala Gly Phe Phe Gin 

170 175 180 

Tyr Thr Leu Tyr He Leu Ala Ser Glu Gly Phe Ser Asn Arg Thr 

185 190 195 

Phe Gin Tyr He Val Ser Gly He Met Lys Ser He Asp He Ala 

200 205 210 

His Thr Asn Leu Lys Pro Gly Lys He Phe He Asn Lys Gly Asn 

215 220 225 

Val Ala Asn Val Gin He Asn Arg Ser Pro Ser Ser Tyr Leu Leu 

230 235 240 

Asn Pro Gin Ser Glu Arg Ala Arg Tyr Ser Ser Asn Thr Asp Lys 

245 250 255 

Glu Met Leu Val Leu Lys Leu Val Asp Leu Asn Gly Glu Asp Leu 

260 265 270 

Gly Leu He Ser Trp Phe Ala He His Pro Val Ser Met Asn Asn 



275 280 285 

Ser Asn His Phe Val Asn Ser Asp Asn Met Gly Tyr Ala Ala Tyr 



290 295 300 

Leu Phe Glu Gin Glu Lys Asn Lys Gly Tyr Leu Pro Gly Gin Gly 

305 310 315 

Pro Phe Val Ala Gly Phe Ala Ser Ser Asn Leu Gly Asp Val Ser 

320 325 330 
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Pro Asn lie Leu Gly Pro His Cys Val Asn Thr Gly Glu Ser Cys 

335 340 345 

Asp Asn Asp Lys Ser Thr Cys Pro Asn Gly Gly Pro Ser Met Cys 

350 355 360 

Met Ala Ser Gly Pro Gly Gin Asp Met Phe Glu Ser Thr His He 

365 370 375 

He Gly Arg He He Tyr Gin Lys Ala Lys Glu Leu Tyr Ala Ser 

380 385 390 

Ala Ser Gin Giu Val Thr Gly Pro Val Leu Ala Ala His Gin Trp 

395 400 405 

Val Asn Met Thr Asp Val Ser Val Gin Leu Asn Ala Thr His Thr 

410 415 420 

Val Lys Thr Cys Lys Pro Ala Leu Gly Tyr Ser Phe Ala Ala Gly 

425 430 435 

Thr He Asp Gly Val Ser Gly Leu Asn He Thr Gin Gly Thr Thr 

440 445 450 

Glu Gly Asp Pro Phe Trp Asp Thr Leu Arg Asp Gin Leu Leu Gly 

455 460 465 

Lys Pro Ser Glu Glu He Val Glu Cys Gin Lys Pro Lys Pro He 

470 475 480 

Leu Leu His Ser Gly Glu Leu Thr He Pro His Pro Trp Gin Pro 

485 490 495 
Ttsp-Ti^~^~Asp-^-GlTniie Va l Thr Val Gl y Ser Leu Ala He 

500 505 510 

Ala Ala He Pro Gly Glu Leu Thr Thr Met Ser Gly Arg Arg Phe ~ 

515 520 525 

Arg Glu Ala He Lys Lys Glu Phe Ala Leu Tyr Gly Met Lys Asp 

530 535 540 

Met Thr Val Val He Ala Gly Leu Ser Asn Val Tyr Thr His Tyr 

4 1 miE# 2000-3030331 
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545 550 555 

He Thr Thr Tyr Glu Glu Tyr Gin Ala Gin Arg Tyr Glu Ala Ala 

560 565 570 

Ser Thr He Tyr Gly Pro His Thr Leu Ser Ala Tyr He Gin Leu 

575 580 585 

Phe Arg Asp Leu Ala Lys Ala He Ala Thr Asp Thr Val Ala Asn 

590 595 600 

Met Ser Ser Gly Pro Glu Pro Pro Phe Phe Lys Asn Leu He Ala 

605 610 615 

Ser Leu He Pro Asn He Ala Asp Arg Ala Pro He Gly Lys His 

620 625 630 

Phe Gly Asp Val Leu Gin Pro Ala Lys Pro Glu Tyr Arg Val Gly 

635 640 645 

Glu Val Val Glu Val He Phe Val Gly Ala Asn Pro Lys Asn Ser 

650 655 660 

Ala Glu Asn Gin Thr His Gin Thr Phe Leu Thr Val Glu Lys Tyr 

665 670 675 

Glu Asp Ser Val Ala Asp Trp Gin He Met Tyr Asn Asp Ala Ser 

680 685 690 

Trp Glu Thr Arg Phe Tyr Trp His Lys Gly He Leu Gly Leu Ser 

695 700 705 

Asn Ala Thr He Tyr Trp His He Pro Asp Thr Ala Tyr Pro Gly 

TIO 7l5 720 

He Tyr Arg He Arg Tyr Phe Gly His Asn Arg Lys Gin Glu Leu 

725 730 735 

Leu Lys Pro Ala Val He Leu Ala Phe Glu Gly He Ser Ser Pro 

740 745 750 

Phe Glu Val Val Thr Thr 

755 

4 2 2000-3030331 
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<210> 14 
<211> 682 
<212> PRT 
<213> Mouse 



<400> 14 

Phe Ser Gly Tyr Tyr He Gly Val Gly Arg Ala Asp Cys Thr Gly 
1 5 10 15 

Gin Val Ser Asp He Asn Leu Met Gly Tyr Gly Lys Asn Gly Gin 

20 25 30 

Asn Ala Arg Gly Leu Leu Thr Arg Leu Phe Ser Arg Ala Phe He 

35 40 45 

Leu Ala Asp Pro Asp Gly Ser Asn Arg Met Ala Phe Val Ser Val 

50 55 60 

Glu Leu Cys Met He Ser Gin Arg Leu Arg Leu Glu Val Leu Lys 

65 70 75 

Arg Leu Glu Ser Lys Tyr Gly Ser Leu Tyr Arg Arg Asp Asn Val 

80 85 90 

He Leu Ser Ala He His Thr His Ser Gly Pro Ala Gly Phe Phe 

95 100 105 

Gin Tyr Thr Leu Tyr He Leu Ala Ser Glu Gly Phe Ser Asn Arg 

n-0 115 120 

Thr Phe Gin Tyr He Val Ser Gly He Met Lys Ser He Asp He 

" " 125 130 135 — — — 

Ala His Thr Asn Leu Lys Pro Gly Lys He Phe He Asn Lys Gly 

140 145 150 

Asn Val Ala Asn Val Gin He Asn Arg Ser Pro Ser Ser Tyr Leu 

155 160 165 
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Leu Asn Pro Gin Ser Glu Arg Ala Arg Tyr Ser Ser Asn Thr Asp 
170 175 180 

Lys Glu Met Leu Val Leu Lys Leu Val Asp Leu Asn Gly Glu Asp 
185 190 195 

Leu Gly Leu He Ser Trp Phe Ala He His Pro Val Ser Met Asn 
200 205 210 

Asn Ser Asn His Phe Val Asn Ser Asp Asn Met Gly Tyr Ala Ala 
215 220 225 

Tyr Leu Phe Glu Gin Glu Lys Asn Lys Gly Tyr Leu Pro Gly Gin 
230 235 240 

Gly Pro Phe Val Ala Gly Phe Ala Ser Ser Asn Leu Gly Asp Val 
245 250 255 

Ser Pro Asn He Leu Gly Pro His Cys Val Asn Thr Gly Glu Ser 
260 265 270 

Cys Asp Asn Asp Lys Ser Thr Cys Pro Asn Gly Gly Pro Ser Met 
275 280 285 

Cys Met Ala Ser Gly Pro Gly Gin Asp Met Phe Glu Ser Thr His 
290 295 300 

He He Gly Arg He He Tyr Gin Lys Ala Lys Glu Leu Tyr Ala 
305 310 315 

Ser Ala Ser Gin Glu Val Thr Gly Pro Val Leu Ala Ala His Gin 
320 325 330 

Trp Val Asn M glr^ii x Asp Val Se r Val Gin Leu Asn Ala Thr His 

335 340 345 

"THF"Val Lys Thr Cys Lys Pro Ala Leu Gly Tyr Ser Phe Ala Ala 
350 355 360 

Gly Thr He Asp Gly Val Ser Gly Leu Asn He Thr Gin Gly Thr 
365 370 375 

Thr Glu Gly Asp Pro Phe Trp Asp Thr Leu Arg Asp Gin Leu Leu 
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380 385 390 

Gly Lys Pro Ser Glu Glu He Val Glu Cys Gin Lys Pro Lys Pro 

395 400 405 

He Leu Leu His Ser Gly Glu Leu Thr He Pro His Pro Trp Gin 

410 415 420 

Pro Asp He Val Asp Val Gin He Val Thr Val Gly Ser Leu Ala 

425 430 435 

He Ala Ala He Pro Gly Glu Leu Thr Thr Met Ser Gly Arg Arg 

440 445 450 

Phe Arg Glu Ala He Lys Lys Glu Phe Ala Leu Tyr Gly Met Lys 

455 460 465 

Asp Met Thr Val Val He Ala Gly Leu Ser Asn Val Tyr Thr His 

470 475 480 

Tyr He Thr Thr Tyr Glu Glu Tyr Gin Ala Gin Arg Tyr Glu Ala 

485 490 495 

Ala Ser Thr He Tyr Gly Pro His Thr Leu Ser Ala Tyr He Gin 

500 505 510 

Leu Phe Arg Asp Leu Ala Lys Ala He Ala Thr Asp Thr Val Ala 

515 520 525 

Asn Met Ser Ser Gly Pro Glu Pro Pro Phe Phe Lys Asn Leu He 

530 535 540 

Ala Ser Leu He Pro Asn He Ala Asp Arg Ala Pro He Gly Lys 

545 55D 555 

His Phe Gly Asp Val Leu Gin Pro Ala Lys Pro Glu Tyr Arg Val 

___ 565 570 

Gly Glu Val Val Glu Val He Phe Val Gly Ala Asn Pro Lys Asn 
575 580 585 

Ser Ala Glu Asn Gin Thr His Gin Thr Phe Leu Thr Val Glu Lys 

590 595 600 
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Tyr Glu Asp Ser Val Ala Asp Trp Gin He Met Tyr Asn Asp Ala 

605 610 615 

Ser Trp Glu Thr Arg Phe Tyr Trp His Lys Gly He Leu Gly Leu 

620 625 630 

Ser Asn Ala Thr He Tyr Trp His He Pro Asp Thr Ala Tyr Pro 

635 640 645 

Gly He Tyr Arg He Arg Tyr Phe Gly His Asn Arg Lys Gin Glu 

650 655 660 

Leu Leu Lys Pro Ala Val He Leu Ala Phe Glu Gly He Ser Ser 

665 670 675 

Pro Phe Glu Val Val Thr Thr 

680 

<210> 15 
<211> 2049 
<212> DNA 
<213> Mouse 

<400> 15 

ttcagtggct actacattgg cgttgggaga gcggattgca caggacaagt gtcagatatc 60 

aatttgatgg gctatggcaa aaatggccag aatgcacggg gtctcctcac caggctgttc 120 

agccgtgctt ttatcttggc ggatccagat gggtcaaatc gaatggcatt tgtgagcgtg 180 

gaactatgta tgatttccca acgactgagg ttggaggtcc tgaagagact agagagtaaa 240 

tatggctctc tgtatcgaag agacaatgtt atcctgagtg ccattcacac acactctggc 300 

ccagcagggt ttttccaata tacactctat atactcgcca gcgagggatt cagcaaccgg 360 

acctttcagt acatagtctc tgggatcatg aagagcattg atatagctca cacaaatctt 420 

aaaccaggca aaatctttat caacaaagga aatgttgcta atgtgcagat caaccgaagc 480 

ccctcctctt accttctgaa tccacagtca gagagagcaa ggtattcttc aaacacagac 540 

aaggaaatgc tggtcttgaa actggtggat ttgaatggag aagacttggg tcttatcagc 600 
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tggtttgcca 


tccaccccgt 


gagcatgaac 


aatagcaacc 


actttgtgaa 


tagtgacaat 


660 


atgggctatg 


cggcttacct 


ttttgagcaa 


gaaaagaaca 


aaggctatct 


gcctggacag 


720 


ggaccgtttg 


tagcaggctt 


tgcttcatca 


aatctcggag 


acgtgtcacc 


caacattctt 


780 


ggcccgcatt 


gtgtcaacac 


aggggag tct 


tgtgacaacg 


acaagagcac 


ctgtcccaac 


840 


ggtgggccta 


gcatgtgcat 


ggccagcgga 


cctggacaag 


acatgtttga gagcacacac 


900 


attataggac 


ggatcatcta 


tcagaaggcc 


aaggagctgt 


atgcctctgc 


ctcccaggag 


960 


gtgaccggcc 


cagtgcttgc 


agctcaccag 


tgggtgaaca 


tgacagatgt 


gagcgtccag 


1020 


ctcaatgcca 


cacacacagt 


gaagacgtgt 


aaacctgccc 


tgggctacag 


ttttgccgca 


1080 


ggcacaattg 


atggagM-tG 


gggcc tcaat 


attacacagg gaactacgga 


agggga tcca 


1140 


ttctgggaca 


ctcttcggga 


ccagctcttg 


ggaaaaccat 


ctgaagagat 


tgtagagtgt 


1200 


cagaaaccca 


aaccaatcct 


gcttcacagt 


ggagagctga 


cgataccaca 


tccttggcaa 


1260 


ccagatattg 


ttgatgttca 


gattgttacc 


gttgggtcct 


tggccatagc 


tgctatccct 


1320 


ggggaattaa 


caaccatgtc 


gggacgaaga 


tttcgtgagg 


caattaaaaa 


agaatttgca 


1380 


ctttatggga 


tgaaggatat 


gaccgttgtt 


atcgcaggtc 


taagcaatgt 


ttatacacat 


1440 


tacattacca 


catatgaaga 


ataccaggct 


cagcggtacg 


aggcagcatc 


tacaatctat 


1500 


ggaccacaca 


ccctgtctgc 


atacatccaa 


ctcttcagag 


accttgctaa 


ggcaattgct 


1620 


acggacacag 


tagccaacat 


gagcagtggt 


cccgagcctc 


cattcttcaa 


aaatctaata 


1620 


gcttcactta 


ttcctaatat 


tgcggataga 


gcaccaattg gcaaacattt 


tggggatgtc 


1680 


ttgcagccag 


caaaacctga 


atacafiraetH 


ggagaagtgg 


ttgaagttat 


atttgtaggc 




gctaacccaa 


agaattcagc 


agagaaccag 


acccatcaaa 


ccttcctcac 


tgtggagaaa 


1800 


tacgaggact 


ctgtagctga 


cxggcagata 


atgtataacg 


atgcctcctg ggagacgagg 


1860 


ttttattggc acaaaggaat 


actgggtctg 


agcaatgcaa 


caatatactg gcatattcca 


1920 


gai^cigccx 


accctggaat 


ctacagaata 


agatattttg 


gacacaatcg gaagcaggaa 


1980 


cttctgaaac ccgctgtcat 


actagcattt 


gaaggaattt 


cttctccttt 


tgaagttgtc 


2040 
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